The prediction of the runout length L of large dry debris flow has long been the 7 subject of a considerable research effort, primarily due to the obvious concern 8 caused by their destructive power. One seemingly well established feature is 9 the increase of the mobility M of a rock avalanche, defined as the ratio of the 10 runout distance to the fall height, with its volume V . The physical nature of this 11 lubrication mechanism remains however controversial. In this paper, we analyse 12 field data and discrete numerical simulations of granular flows and demonstrate 13 the geometrical origin of the apparent enhancement of the mobility with the 14 volume. We evidence the intertwined role of volume and topography and show 15 the existence of two contributions in the runout, defining two flow regimes: 16 one dominated by sliding, in which the runout is independent of V , and another 17 dominated by spreading, in which the runout is strongly dependent on V . In the 18 light of these results, the search of a volume dependent lubrication mechanism 19 appears to be an ill-posed problem. 20 On the night of April 29, 1903, 30 million cubic meters of limestone collapsed from the 21 east face of Turtle Mountain (Alberta, Canada) killing an estimated 70 people in the nearby 22 town of Frank (Fig.1a ). The resulting deposit covered approximately 3 km 2 of the valley floor 23 and dammed the Crowsnest River, leading to the formation of a small lake which covered 24 2 2km of the Canadian Pacific Railway. Such catastrophic events are not rare: hundreds of 25 rock avalanche deposits larger than one million cubic meters in volume have been identified 26 in the past several decades on Earth [9], on Mars [23] and even on the moon [11]. Beside an 27 obvious concern for hazard assessment, rock avalanches are also efficient agents of erosion 28 in active orogens, capable of moving large masses of material over kilometre-scale distances 29 instantaneously [10, 16]. In spite of the sustained interest these dramatic natural events 30 have raised in the scientific community, they still escape physical understanding [12, 13].
and any other energy transfers in the system, we obtain: 47 mgH = μ e mgL and therefore M = 1 μ e (1)
where μ e is an effective friction coefficient quantifying the average macroscopic dissipative demonstrated by the simulations, one dominated by sliding and the other dominated by 141 spreading, open new prospects in our apprehension of debris flows behavior. Creating a 142 reliable corpus of topographic features as a systematic description of flow deposits seems 143 an essential step towards these improvements, as suggested by [17, 26] . By all mean, 144 considering the role of the volume of the flow as an isolated factor appears to be irrelevant.
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In the same way, our results show that invoking complex physical mechanisms (such as We thank Niels Hovius for interesting comments and critical reading of this paper. [1] Campbell, C., Rapid granular flows, Annu. Rev. Fluid. Mech, 22, 57-92, 1990 . 
